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LQ WHUPV RI OLJKW ZHLJKW ODUJH RXWSXW SRZHUZHLJKW UDWLR JRRG VHFXULW\ ORZ
SULFHDQGFOHDQ,QWKLVSDSHUDQDQNOHUHKDELOLWDWLRQURERWZLWKWZRGHJUHHVRI
IUHHGRPGULYHQE\SQHXPDWLFPXVFOHLVVWXGLHG7KHIRUFHFRQWUROPHWKRGZLWK
DQLPSHGDQFHFRQWUROOHULQRXWHUORRSDQGDSRVLWLRQLQQHUORRSLVSURSRVHG7KH
GHPDQG RI UHKDELOLWDWLRQ WRUTXH LV HQVXUHG WKURXJK WUDFNLQJ IRUFHV RI WKUHH
SQHXPDWLFPXVFOHDFWXDWRUV,Q WKHVLPXODWLRQ WKHFRQVWDQW IRUFHDQGYDULDEOH
IRUFHDUHWUDFNHGZLWKHUURUOHVVWKDQ1,QWKHH[SHULPHQWWKHIRUFHFRQWURO
PHWKRGDOVRDFKLHYHGVDWLVIDFWRU\UHVXOWVZKLFKSURYLGHVDJRRGVXSSRUWIRUWKH
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DJLQJ VRFLHW\ 7KH DJHG SHRSOH KDYH D VLJQLILFDQW GHFOLQH LQ WKH GHJUHH RI SK\VLFDO
DFWLYLW\RIOLPEVZKLFKEULQJVD ORWRILQFRQYHQLHQFHWRWKHLUGDLO\OLIH,QDGGLWLRQ
WKH QXPEHU RI SDWLHQWV ZLWK MRLQW DQG PXVFOH LQMXU\ LV LQFUHDVLQJ UDSLGO\ DQG WKHLU
UHKDELOLWDWLRQ SUREOHPV DUH EHFRPLQJ PRUH DQG PRUH VHULRXV 0HGLFDO WKHRU\ KDV
SURYHG WKDW DSSURSULDWH DPRXQW RI VFLHQWLILF UHKDELOLWDWLRQ WUDLQLQJ FDQ LPSURYH WKH
UHFRYHU\HIIHFWIRUDQNOHLQMXU\SDWLHQWVDIWHUWKHFRPSOHWLRQRIVXUJHU\>@7UDGLWLRQ
DODQNOHUHKDELOLWDWLRQQHHGVKLJKSK\VLFDOGHPDQGLQJZRUNIURPWKHUDSLVWV+RZHYHU
EHFDXVHRIWKHODFNRIUHKDELOLWDWLRQVXUJHRQVSDWLHQWVFDQQRWJHWHQRXJKUHKDELOLWD
WLRQWUDLQLQJZKLFKUHGXFHVWKHUHKDELOLWDWLRQHIIHFW7KHDVVLVWDQFHRIDQNOHURERWFDQ
UHGXFHWKHEXUGHQRIUHKDELOLWDWLRQSK\VLFLDQVDQGKHOSDQNOHLQMXU\SDWLHQWVVSHHGXS
WKHUHFRYHU\7KHSDUDPHWHUV LQDQNOHUHKDELOLWDWLRQWUDLQLQJFDQDOVREHUHFRUGHGWR
SURYLGHWKHEDVLVIRUSK\VLFLDQVWRGHYHORSDUHKDELOLWDWLRQSODQIRUQH[WVWDJH
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3QHXPDWLFPXVFOHLVDQHZW\SHRISQHXPDWLFDFWXDWRUZLWKRXWSXWFKDUDFWHULVWLFV
WRKXPDQPXVFOH,WLVFRPSRVHGRIDQLQQHUUXEEHUWXEHDQGDQDOPRVWQRQHORQJDWHG
GLDPRQGEUDLGZUDSSHGDURXQGWKHUXEEHU7KHWZRHQGVKDYHSDFNDJLQJDQGIL[LQJ
GHYLFHVVHH)LJ7KHLQWHUQDOUXEEHUWXEHH[SDQGLQJXQGHUWKHJDVSUHVVXUHOHDGVWR
WKHLQFUHDVHRISQHXPDWLFPXVFOHGLDPHWHUDQGWKHGHFUHDVHRILWVOHQJWK>@$QGWKH
H[WHUQDOEUDLGHGPHVKOLPLWVSQHXPDWLFPXVFOHVWREHVKRUWHQHGZLWKRXWOLPLWDWLRQ,I
WKH HQG LV VXEMHFWHG WR WKH H[WHUQDO WHQVLRQ WKH SQHXPDWLF PXVFOH FDQ SURGXFH WKH
WHQVLRQ 3QHXPDWLF PXVFOH KDV WKH DGYDQWDJHV RI OLJKW ZHLJKW ODUJH RXWSXW SRZ
HUGHDGZHLJKWUDWLRJRRGVDIHW\FOHDQQHVVORZSULFHDQGVRRQ>@%DVHGRQWKHVH
FKDUDFWHULVWLFVWKHDSSOLFDWLRQLQUHKDELOLWDWLRQILHOGKDVEHHQVWXGLHGDQGPDQ\UHKD
ELOLWDWLRQURERWVXVLQJSQHXPDWLFPXVFOHVDVDFWXDWRUVKDYHEHHQGHYHORSHG>@+RZ
HYHUGXHWRWKHIOH[LEOHUXEEHUPDWHULDOIULFWLRQRIZRYHQZHE>@QRQOLQHDURIFRP
SUHVVHGDLUDQGWKHXQFHUWDLQW\RIURERWPRGHOWKHURERWFRQWUROV\VWHPLVYHU\FRP
SOH[ZLWKVWURQJQRQOLQHDULW\DQGSDUWVRIWLPHYDU\LQJSDUDPHWHUV>@
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+RZHYHU WKH VLPSOHSRVLWLRQFRQWUROZLOOSXW WKHSDWLHQWV LQDSDVVLYHVWDWHDQG WKH
RXWSXWWRUTXHFDQQRWEHJLYHQTXDQWLWDWLYHO\ZKLFKPD\OHDGWRVHFRQGDU\GDPDJH
7KHLPSHGDQFHFRQWUROFDQHQKDQFHWKHLQWHUDFWLRQEHWZHHQSDWLHQWVDQGURERWVGXU
LQJ WKH UHKDELOLWDWLRQ WUDLQLQJ VR WKDW SDWLHQWV FDQ SDUWLFLSDWH LQ WKH UHKDELOLWDWLRQ
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UHKDELOLWDWLRQ7KH DQNOH MRLQW LV RQHRI WKH PRVW FRPSOH[ VNHOHWDO VWUXFWXUHVRI KX
PDQVHH)LJ 7KHDQNOHPRGHOKDV WKUHH URWDWLRQDO IUHHGRP WKHYDUXVDQGYDOJXV
PRWLRQV DURXQG WKH ; D[LV WKH SODQWDU IOH[LRQ DQG GRUVLIOH[LRQ PRWLRQV DURXQG WKH
< D[LV DQG WKH DGGXFWLRQ DQG DEGXFWLRQ PRWLRQV DURXQG WKH = D[LV &DUO 0DWWDFROD
8QLYHUVLW\RI.HQWXFN\GHHSO\VWXGLHGWKHUHKDELOLWDWLRQFRXUVHVRIDQNOHLQMXU\SD
WLHQWVDQGSRLQWHGRXWWKDWWKHURWDWLRQDOPRWLRQVDURXQG ; DQG< D[LVSOD\HGDPDMRU
UROH LQDQNOH UHKDELOLWDWLRQ ,Q WKLVSDSHU WKHURERWSODWIRUPMXVW ULJKWKDV WKHVH WZR
IUHHGRPDQGWKHZRUNVSDFHRIWKHURERWFDQUHDFKWKHDQNOHPRWLRQUDQJHLQWKHVHWZR
GLUHFWLRQV
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)LJ7KHURERWLVGULYHQE\WKUHHSQHXPDWLFPXVFOHVWKDWSXOOWKHZLUHURSH,QRU
GHUWRUHGXFHWKHKHLJKWRIWKHURERWSODWIRUPDQGIDFLOLWDWHWKHUHKDELOLWDWLRQWUDLQLQJ
RISDWLHQWVWKHSQHXPDWLFPXVFOHVDUHSODFHGLQKRUL]RQ2QHHQGRIWKHSQHXPDWLF
PXVFOHLVFRQQHFWHGZLWKWKHIRUFHVHQVRUZKLFKLVDOVRIL[HGRQWKHSODWIRUPIUDPH
7KHRWKHUHQGLVFRQQHFWHGZLWKWKHZLUHURSH$IWHUFKDQJLQJGLUHFWLRQVWKURXJKWKH
IL[HGSXOOH\DQGWKHQSDVVLQJWKURXJKWKHWKUHHKROHVRQWKHIL[HGSODWIRUPWKHWKUHH
ZLUHURSHVDUHFRQQHFWHGZLWKWKHPRYLQJSODWIRUP3QHXPDWLFPXVFOHGULYHVWKHZLUH
URSHLQ WKLVZD\DQG WKHQGULYHV WKHSODWIRUPWRFRPSOHWH WKHFRUUHVSRQGLQJDFWLRQ
7KHIL[HGKROHRQWKHIL[HGSODWIRUPLVPDGHRISODVWLFPDWHULDOZLWKVPRRWKVXUIDFH
WR UHGXFH WKH IULFWLRQEHWZHHQ WKHZLUH URSHDQG WKHKROH$ ULJLG VXSSRUWLQJ URG LV
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YHUWLFDOO\ DUUDQJHGEHWZHHQ WKH PRYLQJ SODWIRUPDQG WKH IL[HG SODWIRUP7KH ORZHU
HQGLVIL[HGZLWKWKHIL[HGSODWIRUPDQGWKHXSSHUHQGLVFRQQHFWHGZLWKWKHPRYLQJ
SODWIRUPWKURXJKD+RRNHKLQJH7KH+RRNHKLQJHOLPLWVWKHURWDWLRQDOPRWLRQRIWKH
PRYLQJSODWIRUPLQ WKH = D[LVGLUHFWLRQ WRHQVXUH WKDW WKHPRYLQJSODWIRUPKDVRQO\
WZR GHJUHH RI IUHHGRP 7KH URERW LV DOVR HTXLSSHG ZLWK GLVSODFHPHQW VHQVRUV DQG
IRUFHVHQVRUVWRPHDVXUHWKHSRVLWLRQDQGIRUFHLQIRUPDWLRQRIWKUHHSQHXPDWLFPXV
FOHDFWXDWRUVGXULQJRSHUDWLRQ
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FRQQHFWHG ZLWK WKH KRVW FRPSXWHU WKURXJK 86% LQWHUIDFH 2Q WKH RQH KDQG LW FDQ
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VLJQDOVWKURXJK$'DQGWKHQVHQGWKHVLJQDOWRWKHKRVWFRPSXWHUWRSURFHVV2QWKH
RWKHUKDQG LW FDQ FRQYHUW WKHGLJLWDO FRQWURO VLJQDO FDOFXODWHGE\  WKH FRQWURO DOJR
ULWKP LQWR DQDORJ YROWDJH LQSXW VLJQDO WKURXJK '$ DQG WKHQ VHQG WKH VLJQDO WR WKH
SURSRUWLRQDOYDOYH7KHSURSRUWLRQDOYDOYHFDQ DGMXVW WKHDLU LQSXWRI WKHSQHXPDWLF
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